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Abstract 

The vanadyl complexes of the type EVO. 0-120),] were synthesised with 04N- a-PYrrolidtneimino) ethane 
sulphonic acid (I-12PE), 2-(N- a-pyrrolideneimino) benzene sulphonic acid 0421 )8), 0(2-Pyrrolideneitnino) 
benzoic acid (1-1,PBA), and. 3-(2-pyrrolideneimino) propionic acid (1-1 2PP) have been studied potentio. 
metrically by Calvin's extension of Bjerrumn's method in aqueous media at 25 ° , 350  and 45° C. These 
chelates were also synthesised in the solid state and were characterised by elemental analysis, mole-. 
ocular weight, magnetic susceptibility measurements and electronic and is. spectral studies. 
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L Introduction 

The vanadyl complexes of the Siff bases H 2PE, H,PB, Han 

by the condencation of Pyrrole-2-carboxaldi hyde with taurine, 
ailic acid and flaaLanine, respectively have not been studAd'• 2. 

taming acid,c (-COOH or -S031-1) and azomethir.e (-C=N) 
similar and are thus expected to bchave as dibasic tridentates. 
results communicated in tls note. 

3A and H2PP obtained 
orthartiLc acid, anthra- 
Th se Sch_ff bases eon- 
groups are structurally 
Th:s is borne out by the 

2. Experimental 

All the Siff bases and their solid VO(11) chAates were prepared by the procedure 
typorteda earlier. Tit; apparatus and the reagents employed were the same as shown 
in an earlier comraunication 4. 
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Calvin's extension of Bjerrum's method was adopted to determine the dissociation 
constants of the ligands and stability constants of their vanadyl complexes. The li gands  
were titrated with standard alkali in the absence and in the presence of the metal-ion 
at 25°, 35° and 45°C. The concentration of the V0 2+ and the ligand (H2PE, H 2PB

'  H,PBA and „PP) solutions were 2-5 x 10 -3  M and 5-0 x 10-3  M, respectively arid H  
the pH range involved in potentiometric titration was from 3-15 to 6•30 at 25 ° C. 

3. Results and discussion 

The melting points, dissociation constants (Plc and PK.2) of H2PE, H2PB, TUBA 
and H2PP and stability constants (log .K1  and log K2) of tit& vanadyl complexes at 
25*, 35° and 45° are summarised in Table T. Since the first constant for thee formation 
of VOOH 4  is quite high, it is likely that mixed hydroxy complexes may be produtcd 
at higher pH values. Since the pH value range in the titration is betwien 3-15 and 6-3, 
the results have been interpreted assuming that thcre is no mixed hydroxy con - plex 
formation. It is also assumed that only mono-nuclear complexes are formed. A perusal 
of Table I al! o indicates that the stability constants increase with increase in temperature. 

Table I 

Melting points, dissociation constants of H 2PE, H 2PB, H 2PBA and H 2PP and stability 
constants of their VO(II)-complexes 

Lipand/ 
Complex 

Average values Melting 	Dissociation 
point (C 	stability 

constants 25° 	35° 	 45 0  

RIPE 

H,PB 

H,PBA 

1-1,PP 

VO(II.)-H,PE 

VO(10-14-2PB 

. V0(1.1.1- HiPBA 

VO(1.1)- H,PP 

210 plc 7.73 7.45 7.17 
pK, 91P39 9 - 00 8.64 

172 pK 1  3 - 39 3.06 2.99 
pK, 10.32 10.06 9.81 

180 pK, 3.89 3.83 3.70 
pK, 910 9.02 8.92 

05 pK t  8.91 8•81 8 • 68 
PK, 10.12 10.01 9.89 

_ . log 1C 1  10.80 11.15 11 - 25 
log X-3 8.30 8-70 8.85 

- log K, 7•65 7.80 8.00 
log K, 7•05 7.23 7.37 

- log Kt  8.43 8.62 8 - 79 
log K2 5-54 5 . 58 5 . 64  

- log K, 14.10 14.18 14.27 
log IC :  9.30 9.45 9.57 
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The  values of overall changes in free energy (AM, enthalpy (AH) and entropy 
(AS) accompanying chg.:elation have been evaluated by standard thermodynamic rela- 
tions (Table 11). The values of all the complexes are more negative at higher temi.e- 
ratures. ,gvalues are positive which suggest the existence of sorre steric strain around 
the  metal ion in the chelates due to fused rings. The entropy term is favourable for the 
complex formation as is evident from the positive values of AS. 

All the solid vanadyl complexes under study were found to be paramagnetic as sugges- 
ted by their it agnetic moments (Table ID. 	It is apparent from the magnetic moments 
of these complexes that there is no metal-metal bonding; 	hence no spin 	exchange  
occurs and they exist as monomers. 	The data including the molecular weight, ele- 
mental analysirs, magnetic moments (Table 11) arc based on the assumption of wono- 
nuclear complex formation. 

Th, th,!mogravimetrie analysis of the vanadyl complexes indicate a weight loss at 
120-180 0  corresponding to two water molecules. On further heating a gradual loss in 
weight due to slow decomposition of the complex wac oh”rved, but on heatingbetween 
3800  and 440'. a sudden loss in weight was record:d and metallic oxide was obtained 
as the end product. 

Elemental analylis and molecular weight determination of all the VO(11)-complexes 
gave their cart position as [VO.L.(11 20)21 having 1:1 (metal-ligand) stoichiometry. 

The absorption spectra of all the four vanadyl complexes in donor and non-donor 
solvents exhibit two bands in the narrc w ranges 11100-11600 cm -1 (c = 106-115 mob-;-' 

cra4) assignable to the transitions 5 282 	'El  and 2B2 	281 , respectively in an 

octahedral environment of VO(nr. 

Table II 

Thermodynamic parameters of the vanadyl complexes of some Schiff bases 

Cc nrpkx 	 —A G 

25° 

(K.Callmole) 

35°  

AS 	Peer 	Mol.wt. 
(Cal/deg/ B.M. at 	 
mole) 	308° K 	Found 

(Cakd.) 

287 
(303) 
338 

(351) 
301 

(315) 
258 

(267) 

AN 
(Kai) 

45" 
	mole) 

28 . 57  29-05 21-63 159-4 1-66 
VO(II)-HRE 25.98 

VO(11)-14.21)B 20-04 21.25 22.46 14-52 116-2 1-68 

V0(I1) 142 PBA 19-01 20•10 21.63 9•57 160-3 1-67 

V 0(11) FLIPP 1936. 20 - 16 2018 4-20 143-9 1-65 
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Table UI 

spectra data (in cm-') 

Compound v (NH) v (COOK) V (C 0) 	V (CaN) v (S031-t) v (M-0) v (4-N) 

RAPE 3180 .. . • 1610 1160 . • • • 

VG-HiPE •• .• • • 1600 • • 505 410 
HIPB 3135 .. • • 1620 1180 • • • • 

VO-HIPB •• • • • • 1610 • • 510 405 
1121)13A 3190 2570 1690 1625 • • • • •• 

VG- Ht PB A • • II 	• 1675 1610 . 	• 515 400 
HIPP 3170 2585 1680 1615 .. • • • • 

YO-HIPP • . • • 1660 1600 .. 	
. 

500 410 

Th.: results of i.r. stud:es are summarized in Table M. 

Bawd 03 dr above evidt:nce V0(110 chdates may d:splay an octah.dral 
s term.: h. m:stry 
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